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Tore 1 oaabor isa% orooAtcd (1) o tho ntudy of virun iufootions
pr'oduc~d by tnorosoas of the rethoonn of roopirattory 1nJ.ooone.

Iinc tha uoo of the aoroze c hca~crs a ri-bor or -u'nctione of: r,
pizoicl attiro ftrlaa'without san u.n'ni to UMh.ch 110orc '.;±t' infois.jnj

ltorc-;co may be 1.naomploto. Av-org thvo 'iuctic,*no AMn thait ci L tho ti- * b

Ion equillbritic (inaxnir) a&~roo1 cor~oontrr.tion is reoc '.i tillk o1hOr,
&,'&o tim. needed for ror~oval of the o Q'noo :rc'm Cie acr'jirs n-*-c Po

,for~imZ the exporinetvt, tho tibics ror w llch the ooraoo l c~G in
tbo chomber, the otuoanti-ty of erayeec vi i c-ottnr ing rvqttrial by 'Ji~~

Itho qutuitity of this r.aterial Oir.;irlond by aniunr1e, and vr~y oth*erv. In'
Ldditicn,* knoi'ledfo of Itho pIo.)acu. oh.%rakolariati,a of op re~tion of thoi
*m.ubo~r la mooonasry for ii-Aiis up rulo~ on, zef'.ty L0onique, wIttnvut

lvhich 'iorkc with tba aaroio) uoa.t.i tould ba iympoanlblo.
In, AlAe prepnt report tho fA~nrin vt'isu of' t4v t~moiy luf o'rrtn

Iof.ths I'JX-l 00790o ci'!bcr are piracenvtvd, U4hich .v vood for itork7-
waith ainy oiriliar ohe.bor.

Let uL concidor a oliambor iith a volzia V, in 0h1oh A riei-or hasu
bonatt tuhi.h has an outpwnt of tiba viruc-.^ottdrgnn air0or-3 lSUtje)l)1o1I

o(f fr pe, sunit time. The value of f' ea ehe.-gp cdrir. tho i~rd
!Tisi ex~1o.;v~d by the -!'ot tha.t the quantity of vir-ou-soojtoairinT

'unpancion'durl-, the period of oporat.ou~ of the apreyor ia do~casing
'I. o~ianty, hilo thoeAr pronourn rmtcira conctnt. Lot ua dosignats
v',lith thc leltr "L the quecntity of air fed to thi oh'er par unit
tim~e. Vre Oh?.7oouxiuniae,*oa itl thes atmoophora; therefore, no l
jccaac2 pT?'zsuXop above atmocphoric, cooursi in tho ohavlo~cr fta h
Ionteanao of thje aoroiol into it. Ndturtlly, the cdr comingc from the

* a chiber in dininfooted, but this ic not nimnificant for the pr'oblome

i'ne figtwo f .. waurc--d in CAr=! per ixt-timOc- V1 In P itor%;j b,
i±nlite1'o per zinute. Heanoforth, for etlz4tian purocai' vo shall tineIthe~o~.iingf±ures for the IVK-t ohanl'czi V,00O1; M4 2 11t o r a/d.n;
-t-O.1 gvvzb/nin (On tha exarago fo? the time of operation of the pyo

ithe experiat)o
Lo us imagine the ohtbibor before starting the sprayi-ng. A oe

Ce.~~~~~--- 01---- - -- - - ~ f



I oyent itt orya bai-inu to icorl:. Theo ixoroifi1 cont'rnt Ito thv) Oh~rro
will -0-no7r.ce until iv n1 ot floii knbn~n mronofl. ia -iisn~'tacti .?.r it,

Roq'z hly, this te Ilia tizai tt to*~ for t-ho copr: ycd =ao?±nr to fill h
ciuib r. '%W.60the Cht..iibf~r "03AUMM OeIquftii V l1tsrv P.nd this V/Layo

(11. u a*aft the hciining~ of' sprcyin tha ontiro &Ir v~hjoh doneloaWntIr oe'rol mill bo, dinpluatei, tnnd tho cihitor uS.1lith) fjll'4 41t
!vp'yv*4 irafog'ous mcori&1. Thei time to will bo oa.11nd tho e so 3* ;'fay eoraging" tho abayjor.

Eidv'octly, the fiva-i quantity oCA aurzpcainon in th5 oh,,'ci, ooano
laoeaso a figuri of f equoml to V/i# (2), haoia o ith Parthor in'luix ofthe ope-noon lwito the ohamb'ir the rruno quatit~vc- e.C niponc. will bes

coro vo by tar lea~ving thr, c&hariri. Her v &ra not o~ri5~i~

* Ithe tire needvM.0 or eattlin; or cot4'alamtion of-ha *zarofno2 prirtlolos
* jCthair 'ifreapa.no') "a grortor th'Lfl tho "uoevornring tiiimo tho lirogipan

of ~ poycon a be ovorloooknd. baoituioc th-3va pvrtioloc will 'no
* o&171)3d oiuy 'by the tir mitrront 4~y o not wra.1:r to rnottlo). 1Ho00va

It the liteipan of' the .%oro-?o. particoe In ie:3a tbiti the "sciavon-Ing"
UnAIo. fboixe r-rtI.oluic iii2 nattlo out on t.he w;alla and floor of theo
8 hx%;b*-v aAp the tUmn rum.:c.-i for tho ococrranco of' an oqulibrium cone.

* tloIcn ic oqiual to thor i'ospan. In vivog of the Aftct thitt thl * a)11

ooanaicts oiV p,-krt1&ra of' di*t'o-,gnt aizea. the timei n.eatod to z'n an
loqulbriu4 noroontralion for tbo miali tnorocci. partioleAi in the "GO&Tg~
glvatt tim3: *Poz thi lurva oneun, "th.mir i27eoapa-n".I

EsvinT douwoiibed Vin ma., qluIltriti-in fouaturevf, lot its anolyze
It i Mork ovuation of thm oharbar. Lt~ un tr-.! to ftn out ths ino,

ircilitioncIpji or' the entiro as!-osc4 73ua in tna oh~tber, thot is, of th
r-so 3.mludod in drops of a coortain radium. Lot us designato the ni

ynass of dropa of' rftditt r In the c~icu~bar by tho lotter "xr". Ta'l x I
Inbivld sitis.0y tho follciw-in4; di1r?rzntial-oquikn:

dx Lx
dl v

,mbero kXis tho probrbility oil *hath of' thf' nrtiules~ per i -- l zo; i/A
du tho oY~ractoritici of the "lifespn of' prtin2lcp -,itb rcIusq r oin
?.h clhu-bcr, &. value ubich ic the roeclpr-caL4 of the. probc~u, ljy o- theail
1denthl -r is the, yrn'wibr of' Zroma ot vir-o- Aninr- cuuornv~cn rupplied!
,pa un'it tii'.* b? the cp ,ny.r in -ti fcorm of' p-rt1coa vitLI vho e I
' radiut. lr worldn- %1-th F.cirocol ' a ony otnor d',,croo of dionarnion the!

v&alua ot ~ in vsoe%, u iob 1: proportional to toa'floO

MI The Wl13 of' thO GIoratb- tomeC in oqL;.tion (A)I
,a tho o~j* On Lho loft, 'the ohango in tho aeosool mna is indSlsj
paod por wit tSzo. It in a INunotion of the mansa f(t) beIAT' fod to
1i!io c~amti'-Y vir unit tilic (tho ±Arat tqrm on the Ti~llt vide), hI I'v'Ags of' theo &isrouol io'h prea3Apitalci iun etln ou~t on tho U~10 and!
ploor of Ahet aharmber by virtuco of poen ho Ii.b vdy; in-%h net reorty an! of the neo cis ouxriad out o ~ ~~
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ai ti'hn~ third tor on. thi -- ,r-..1v
~~±'?1 mcr~vu.o tlhou' rau.jo a doroav % in th ruir',r o;' ticiu* ?:.1,oblo-: of the e'nr1ni of' the! auroie.o1 chu-iSnr hftvo bolan ~ni,

by o~huy .-7Cbeonauaj r.rr av !71 ' for r o.-rmcoa ond ft',rvnii iamitic'ns in tLhin sirtleio tIho P~oare mill bo put ini brmcirn-t;* itha latter, wIithinl parunthoic- 7 . Cur - v1jn. .on (5 pc d if1fornn from!Ihat ctnAn.,d by slosobury ILn two rnmoctj. In Roacbury'a work nd'tith-rthe re~Intion.hW? of' tho conarwu~tion or' thc fl1uid to timon nor tho' Pfo-
s.-uans ot the noroool partiolvea, ai; dotarmi:ngd by, the PklrirokA, K)cta~con into considera~tion. In eqiiat'lon (3) thsy'are. Thortefora, oqijatin13 ia rr-a ganara ormilaieI it bocomun t;1 nano an thatobtsoid4bY

As a poiat of' far.--,A is ourtr.:nly not oqtuni %.o C1. 'efirts, 91s4* :eA~ooburypts 'lquation clan leOd to intcorroot roriul-tc. Aft-. Via ccinle-!t±3naof' tcho spray~mr, mhon'tho supply a-.' ai r, L~, and the,~ of:tbo cueranaoAIn, t, blaomono ul to zero, FRosabury's eqi.ution has the:follouirC. f'orm:
dxIu 0. (4)

Ltir solution or' whin.' is tha'. xwoorjctnri, that int the qutuitity of
zruspemioi snravod into the chp-ber Ac'es not ehanzo. As ii uattor of'Tf1ct, after tho almnclunion 0? the spra.'5n? the aor'sol c~ttle~o out i rK'he obamber, ani thiis phono-nonoi, ic dosr~rihoc1 by our equation, %hichmder these conditions aozumos the followingv : 'orz:

dx xx (5)

ne solution Oi' tills in as i.ojlous:

X ~ ~ ~ ~ -=: ,At-Ix u

*, ore x. it: the quintity of~ aerosol it- Via onanmbcr at tho timo of Coolri.-
* "it

ron~t last tornuja it follou: te.t w4it tv.3'.,wo.ix, that
is itho .Lurjfoil concontratlo, in tna ohmrbar dearna~sc 10 tifs rmIthjis tlb3 rol'..von3sj,, Of' t t.), 1i t ao-i, oiP tia aorosol ii on$

Thei saliinP, of' equ:ation %W lookn likv, this:

tleeais t4: J'tiai -i ~or:ton, the baue of' rvlarlo,-arithr-; th,- 11i-its o±' intaet~on trer aonn so that LurWD (vi~ivt 0!.ri-rarvinvj x( t)-O.
I n nuTI'br of' caes o'quation (7) :'or *the quantity of Zaovos, 1 inV-s chclzoer can he 2i:-,P.i1'%od.

L-tua *an-Una that p' dova nomt donend on tha tiie0 (ntvbilizedi fac~d
of tt." Zrniovnon); then ^.royr equation' (7) ije obtal",,,
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Lot 'as oialyze t'io caoni:
* a)A« L/V1 IRovolury'a equation bolarge to this cean alto

(the lifesp of the aorosol ia nuch lonrer than the "scavenging w timo
that Is' the time in vhib the air 1n the ohnmbor In completely roplao;
it Is equal to ..) Thant

I !i sh mtorhine ft .% ho approoohoo ito m2xj:un valu:
Xo-f.V/L (10), vhnaroby with t-. 'VL (11) x roaches 90 poroi-A of the
*quilibrium i ** eie h ienojlio 'trt,'hl equation I Aoirl

{ ileequtio () roi4hly definei the time -needed for ealrpiioti

I of "ho chmbr with aerool, elumtion (II) hich me hove obta incd pormn'tj a de1or.natl.on of this tiio mith eoiothat Frontor aocauv.ay. Aft.srnibst.tutng the pe.r&aotors of our cheabor into thia oqu.lon o obt$.
that the tino needed for saturation is equal to to.2.3.100/42,5.,4'

, Therefore, r.s early rts after tbout five cinutce the equilibriM
oneontrtion in reaohd, and from thie time tn the erosol oonceritxatcon.
charon vary little. Thus, it fciloma frcm'the oquation thst If thle
&oroSol oofoeItn!-%t1on In th". ohoxber otnr to linut oo is Oqual to 90
peroont, then aftr 2t0 it will roach 9C povocnt,and after 3t., 99.9
peent. It should be taken into accaiot that the time to in doter-
mined by the volumo of the chamber and tho expondituro of air. Undor
the condition whioh we have analyzed tho rolationship :f tho aerosol
oonaentrations to the timo can be repr0e3nted graphioally by m ans of
the rai~lo ng aroph (sso 1Figre).

b)"4 LV (the lifespan of the aarosol partioleu in muoh less
'than the "ooaverging" time). In thin aoca solution of equation (8)

asmimo the folloving formi

X= I- -10 2.3 (12

I This solution diffora fron solution (9) only in the replace-mentI of V/L by I/A, that is, in the' cave being analyzed the .ime neodod O,Ireaohing the equilibrium conoentration in not equal to the loaveiqingj
time but rather to the lifespan ot 'the particles in the chamber.

.1
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Aerosol Concentration SIn Percentages of the Equilibrium~ Concentration

Spitw'ation of the ohozub -r un']or thin condition oacura iihan
tj1 *2. /X. Grapiocly, thia relationsihip ifli h&vo the flfl.rro fors &a
on thne Figuro prasonted but ti bnn replaceod by tj.

lie 411fa in 14hich tho &cro~ol in r~ovad ftom t1-o ahnmbar !.a
eq~ o h i thn equiaubriu~ concontration in ?oczochoA, t~3/

I' .64 n.rritoo. lharoby, mlf'tor tho tim~e t the chmajer vi~ll oontaAin 10
panrcont of' the Ekeroool; af'ter 2t, one~ paroant; aftor )t, 0.1 ylornnt
1of the tarosal. Thar6eforo, uo can with doetito ocuraoy agoertai-n

tetimo nceaad for ramov.1 of' t~ho nerocol frr.% the cho7bar, U.'Mch ia
very i.nportftt for markc with viyuiont poatbogon3. Preiciso caculrtion
of' tldis ti!no and Strict oloorronco of' it in iior~Ing ulthi tle nh r-jbeyO %ka it poscible to bo complaeoy .. f'o irt 1Ckklg expeimet.1 ejnimsi.15
out of the chv,'Ther &Iftor thd parf?'canca of. the ax-perrront. ih
quantity of erosol remaining in the ohonnber is easily dianif'eotod by
rxea of sprkying in Rtppropriato dlainfectacnte.

1. TMe opa::atlonal dy-nodaicii or' Lho IV7?- torurol chanbar vofo
a~nslyzad, ana a nthomatical-.1 ~tion hasn been rivn for ita opor&tion

j2. In thea aporicontal n:dy oP vcrrioua aoronolvk containing -42-j4
or baoeritai ztoro. xprrl,,?ing -uat b6 no.-orpli chad '%ith oaeatn
of' the tita &14 -,thh the oquilibritr4 (miixrrun) concentration occurs.

3. On cornlation of tho work in the amorocoac4ame u~tbrk
iTnf6otico' maiarlalt tht langth of tine spent in eo.vonrting the ohoambor
&%oiild aorreapond to the tima o.,7 noxAvytm ponvible, (99.9 paroei.4)
renoval of the infeenticus rataria1 (thatt is, throo timon the oeni:

4. The dato, pre'.onteod permit us to cnilculato tht.1 tivio needed fl

rGaohinx the owilibrit= coneentration of the noroool and the Raoaen j

* presented can be used for woark weith any aerosol chamibcrn.I

* In cono).usion. T ahould A~ toS-'popvsner 'reoiatin i

V. ...
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